(B) Genomic PCR for confirmation of wild type, Auts2 del8 -heterozygous and -homozygous genotypes using the primer sets indicated with arrows (also see Figure S4A ). 
Supplemental Experimental Procedures

Experimental Animals
All animal experiments in this study have been approved by the Animal Care and Use Genotyping for the Auts2 del8 allele, the primer 5'-ATCTTGGGTTCCTTCCTCAG-3' was used with the above two loxP check primers to detect a 303 bp band for the Auts2 del8 specific allele (see Figure S3B ).
Plasmids
cDNA encoding mouse Auts2 lacking 1-650 bp was obtained from FANTOM Consortium (Carninci et al., 2005) and the EcoRV/HindII-digested fragment was subcloned into pBluescriptII plasmid (Agilent technologies). Auts2 cDNA encoding 1-1470 bp region was obtained from E14.5 mouse brain by RT-PCR. After digestion with EcoRI and EcoRV, the fragment was ligated with the above vector to generate full-length Auts2 cDNA and subcloned into pEGFP-C2 (Clontech), pCAGGS (Niwa et al., 1991) and pEF-BOS-HA (gift from K. Kaibuchi, Nagoya University, Nagoya, Japan). cDNA fragments for AUTS2 deletion mutants including AUTS2-N1, ΔN, C1, C2 M1, M2 and N2 were amplified by PCR using full-length Auts2 cDNA as a template and subcloned into pCAGGS, pCMV-Myc (Clontech) or pSC4-HA, a derivative of pCS2+ plasmid (Yeo and Whitman, 2001 ). AUTS2-ΔPro-rich1 was made by PCR-mediated site-directed mutagenesis. All
Auts2 cDNA constructs were confirmed by DNA sequencing. The expression vector for Myc-P-Rex1, PHnTss-STEF, HA-ΔN-STEF, ΔDH-P-Rex1 and EGFP were described previously (Kawauchi et al., 2003; Matsuo et al., 2002; Yoshizawa et al., 2005) . The cDNA encoding full-length Cre recombinase was obtained from CAG-Cre transgenic mice and cloned into pCAGGS plasmid. pCMV-HA-Elmo2, Elmo2-ΔN, pCXN2-FLAG-Dock180
and Dock180-ISP were gifts from H. Katoh (Kyoto University, Kyoto, Japan). Elmo2 cDNA sequence excised from pCMV-HA-Elmo2 was subcloned into pCMV-Myc plasmid (Clontech), producing pCMV-Myc-Elmo2. pEF-BOS-HA plasmid encoding Rac1WT, V12Rac1, N17Rac1 and N17Cdc42 were generous gifts from K. Kaibuchi (Nagoya University, Nagoya, Japan). To construct shRNA-expressing vector, oligonucleotides targeting the region in the Auts2 coding sequence (5'-CGAAAGCGCTAGCGGAGAA-3') or a control scrambled sequence (Kawauchi et al., 2006) and their complementary sequences were inserted into the mU6pro vector (Yu et al., 2002) . All contain a nine-base hairpin loop sequence (5'-TTCAAGAGA-3'). The shRNA-resistant AUTS2 expression construct was generated by introducing six silent mutations into cDNA sequence by PCR-mediated site-directed mutagenesis using the following the forward and Plasmids were prepared using the Endo Free plasmid purification kit (Qiagen, Valencia, CA).
Detergent extraction
Detergent extraction of cytosol fraction from N1E-115 cells was performed as described previously (Hori et al., 2005) . Briefly, the cells were incubated in ice-cold extraction buffer (50 mM NaCl, 10 mM PIPES, pH6.8, 3 mM MgCl 2 and 300 mM sucrose) for 10 min before fixation. Immunocytochemical procedures were as described in Experimental procedures.
Subcellular fractionation and immunoblotting
Cortices from mouse brains or cell lysates were mechanically triturated in 1xPBS
containing protease inhibitor cocktail. Subcellular fractions of mouse cortices at E18.5 were prepared using Subcellular Protein Fractionation Kit for Tissue (Thermo Scientific) according to the manufacturer's instructions. Aliquots of lysate were solubilized in SDS sample buffer and separated by SDS-PAGE. Proteins were transferred onto nitrocellulose membranes, immunoblotted with primary antibodies including anti-AUTS2 (HPA000390, Sigma-Aldrich), anti-GAPDH (2118S, Cell Signaling) and anti-Histone-H1 (AE-40) (sc-8030, Santa Cruz), and visualized using peroxidase-conjugated secondary antibody (GE Healthcare) followed by ECL Plus (GE Healthcare). Signals were detected with a cooled CCD camera (LAS-4000mini; Fujifilm, Kanagawa, Japan).
Immunoprecipitation
HEK293T cells transiently cotransfected with the indicated plasmids were grown in DMEM for 48 hrs, and the cells were harvested in lysis buffer containing 50 mM Tris-HCl, pH7.5, 125 mM NaCl, 1 mM EDTA, 1% TritonX-100, 1 mM PMSF and 1xcomplete mini protease inhibitor cocktail (Roche). After centrifugation, the supernatant was incubated with mouse anti-Myc antibody (9E11) (Santa Cruz)-conjugated protein G Sepharose beads for 3 hrs at 4°C. After washing with lysis buffer, all precipitates were solubilized with SDS sample buffer and detected by immublotting using same anti-Myc antibody, mouse anti-FLAG M5 (F4042, Sigma-Aldrich) and rabbit anti-GFP antibodies (A-6455, Molecular Probes).
Cell culture and transfection
HEK293 cells and N1E-115 cells were maintained in DMEM containing 10% fetal calf serum and transfected expression plasmids with Lipofectamine LTX reagent (Invitrogen) according to manufacturer's instructions. After 4 hrs, the medium was changed to fresh DMEM containing 10% FCS and cultured for 36~48 hrs. For differentiation, N1E-115 cells were cultured in serum-free DMEM for 24~48 hrs and allowed to extend neurites. Cells expressing GFP were randomly selected and cells with neurites longer than 2 cell bodies were considered to be those bearing neurites. For siRNA experiments, N1E-115 cells were transiently transfected with Dharmacon SMART Pool siRNA targeting mouse Auts2, Cdc42 and siControl nontargeting siRNA pool (Thermo Fisher scientific), or mouse
Intersectin 1 (sc-41366, Santa Cruz) and Intersectin 2 siRNA (sc-41368, Santa Cruz) using Lipofectamine2000 (Invitrogen), according to the manufacturer's instruction. At 48 hrs after transfection, cells were serum-starved for 24-36 hrs, and then fixed and analyzed.
5'-RACE
5'-RACE analysis was performed as described by Zhi et al. (Chen, 1996) . Briefly, Total RNA was prepared from E18.5 Auts2 del8/del8 homozygotic cerebral cortices using High Pure RNA Tissue kit (Roche). First strand cDNA was synthesized from 1 µg total RNA with Superscript III (Invitrogen), followed by ligation with 5'-RACE adaptor (5'p-GTAGGAATTCGGGTTGTAGGGAGGTCGACATTGCC --N 2 H-3'). Nested PCR amplification was carried out using LA Taq DNA polymerase (Takara, Otsu, Japan) with the following primer set: Auts2 RACE outer primer 5'-TCAACCTTGGGTCCTTCTGG-3'
and Universal outer primer 5'-GGCAATGTCGACCTCCCTACAAC-3' for first PCR, and Auts2 RACE inner primer 5'-ATGTCTTCGGCTGGAATGCT-3' and Universal inner primer 5'-CTCCCTACAACCCGAATTCCTAC-3' for second PCR. PCR products were resolved on a 1% agarose gel, purified using a Gel Extraction kit (Qiagen), cloned into pGEM-T Easy vector (Promega) and sequenced.
BrdU labeling
Pregnant mice at E14.5 were given two intraperitoneal injection of BrdU at 40 mg/kg with a 30 min interval. At E18.5, embryonic brains were harvested and fixed. Frozen sections were treated with 2N HCl for 1 h at 37°C and incubated with rat anti-BrdU antibody
(1:200; ab6326, Abcam) at 4°C overnight, followed by incubation with
